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Objectives: Determine the need for bilateral duplex scanning (DS) in patients with unilateral symptoms ofacute DVT 
of the leg. 
Design: Prospective study. 
Materials: One thousand, one hundred and sixty-one consecutive patients with recent unilateral symptoms of pain or 
swelling. 
Methods: Bilateral DS were performed and demographic data including risk factors for DVT were entered into a 
computerised database. 
Results: Of the 250 cases (22%) of acute DVT, thrombus was confined to the symptomatic l mb in 80% (200/250) and 
to the asymptomatic limb (AL) in 5% (12/250), while bilateral DVT was found in 15% (38/250). The management was 
not altered by the contralateraI DS findings in any patient with bilateral thrombus. Ten of the 12 cases of DVT confined 
to the AL were Iocalised to the infrapopliteaI level; advanced malignancy, recent joint surgery or hypercoagulability were 
noted in nine patients, including all those requiring treatment. 
Conclusions: In the presence of unilateral symptoms of DVT, we recommend DS of the symptomatic extremity only; 
bilateral examination should be confined to patients with normal duplex findings in the symptomatic l mb following 
recent joint surgery, or in the presence of advanced malignancy or hypercoagulability. Bilateral DS would therefore be 
required in approximately 11% of cases with unilateral symptoms ofD VT. 
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Introduction 
The proven safety and reliability of duplex ultra- 
sonography for confirming or excluding the presence 
of deep vein thrombosis (DVT) has led to its almost 
exclusive use in many centres >6 as an alternative to 
contrast venography, which is generally regarded as 
the gold standard. Furthermore, duplex scanning has 
been expanded to include bilateral examinations, even 
for unilateral symptoms of DVT where contrast studies 
were usually limited to the symptomatic limb. These 
bilateral duplex studies documented an incidence of 
contralateral thrombus in the asymptomatic leg rang- 
ing from 13% to 27% of cases where DVT was docu- 
mented, leading to variable recommendations with 
regard to the routine performance of unilateral or 
bilateral scanning. 7-1. The purpose of this study was 
to determine the value of bilateral duplex examination 
* Address all correspondence to: N. Miller, SMBDqewish General 
Hospital, 3755 Cote Ste Catherine Road, Suite A-508, Montreal, 
Quebec, Canada H3T 1E2. 
in patients with unilateral symptoms of DVT, not only 
by estimating the proportion of cases with contralateral 
DVT, but also by analysing the therapeutic im- 
plications. An additional goal was to define categories 
of high risk patients who would benefit from bilateral 
duplex scanning. A selective approach might improve 
cost efficiency in vascular laboratories. 7 
Materials and Methods 
Between 30 March 1994 and 30 November 1995, 1161 
consecutive patients referred to our non-invasive vas- 
cular laboratory for unilateral symptoms uggestive 
of acute DVT were entered in this prospective study 
and underwent bilateral duplex scanning. The re- 
ferring physician was responsible for defining the 
patient's presentation. Excluded from evaluation were 
915 additional scans carried out for bilateral symptoms, 
for screening in asymptomatic high risk patients, or 
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for cases of suspected pulmonary embolism. Demo- 
graphic data, including patients' age, sex, location 
(inpatient vs. outpatient) and risk factors for DVT112 
as well as duplex scan results were recorded and 
entered into a computerised database. For data ana- 
lysis,, metastatic disease and extensive regional tumor 
were considered to be advanced malignancy. Surgical 
procedures carried out within 3 months of presentation 
were categorised according to the duration of oper- 
ation: less than 45 min, 45 min-3 h, greater than 3 h. 
However, major interventions involving hip or knee 
joint were analysed separately. 
All studies were performed by two vascular tech- 
nologists who had at least 4 years' experience invenous 
imaging. The equipment consisted of a high-resolution 
real-time B-mode ultrasound imager (Biosound 2000), 
using an 8MHz probe with an integrated 5 MHz 
pulsed Doppler, as well as a 4 MHz probe. Each patient 
was placed initially supine in a reversed Tren- 
delenburg position at 15 degrees. Examination was 
begun at the level of the common femoral vein and 
proceeded own the superficial femoral vein to the 
adductor canal. With the knee slightly flexed, the 
anterior and posterior tibial veins were identified at 
the ankle and followed cephalad to the upper calf 
level. The patient was then placed in a prone position 
with the knee flexed at 30 degrees, permitting evalu- 
ation of the popliteal, peroneal and calf muscle (soleal 
and gastrocnemius) veins. If the patient was unable 
to assume the prone position, examination was per- 
formed using the lateral decubitus position opposite 
to the leg examined. 
The diagnosis of DVT was based on at least two 
criteria, the most important being the inability to com- 
press the lumen by probe pressure. Other criteria 
included visualisation of intraluminal thrombus, lack 
of phasicity of Doppler signals and absence of flow 
augmentation with manual compression. The presence 
of a relatively homogeneous hypoechoic intraluminal 
thrombus was defined as an acute process; visu- 
alisation of very irregular and hyperechoic thrombus 
attached to the venous wall, as well as the presence 
of recanalisation and collaterals, were considered as a 
chronic thrombotic process. 13 Cases where the age of 
the thrombus was uncertain were called indeterminate. 
Descriptive analyses were performed and cross-tab- 
ulation was done using four categories of duplex scan 
resutts: negative, positive on the symptomatic side 
only,, positive bilaterally, and positive on the asympto- 
matic side only. The distribution of variables across 
these four categories was tested using the Chi-squared 
test for trend. Al l  analyses were performed with the 
SAS software. 14 
Table 1. Risk factors and predisposing conditions for DVT. 
No. of patients Percent 
Recent surgery 
Hip and knee 93 8.0 
Other 
<45 min 47 4.0 
>45 min 64 5.5 
>3 h 39 3.4 
Malignancy 
Local 127 10.9 
Advanced 105 9.0 
Past DVT/PE 130 11.2 
Trauma 
Fractures 22 1.9 
Soft tissue 70 6.0 
Hypercoagulability 11 0.9 
Oestrogen/OC 38 3.3 
Pregnancy/postpartum 39 3.4 
Age >70 448 49.8 
Inpatients 427 36.8 
PE = pulmonary embolism; OC = oral contraceptive. 
Table 2. Results of duplex scanning. 
No. of patients Percent of 
all patients 
Acute DVT 245 21.1 
Indeterminate DVT 5 0.4 
Chronic DVT 35 3.0 
Superficial thrombosis 38 3.3 
Normal 838 72.2 
Results 
The mean age of patients evaluated was 66 (range 
19-99), and 62% were women. Seven hundred and 
thirty-four (63.2%) were outpatients, while 427 (36.8%) 
were considered inpatients (acute care, 27.7%; con- 
valescent hospital, 2.5%; long-term care, 6.6%). Risk 
factors examined and their incidence,-are shown in 
Table 1. Only 22 of the 92 cases of trauma involved 
fractures; the remainder consisted of soft tissue in- 
juries. 
Ultrasonographic findings are listed in Table 2. Du- 
plex scans were completely normal in 838 patients 
(72.2%). Chronic DVT and superficial venous throm- 
bosis were isolated findings in 35 and 38 patients, 
respectively. For data analysis, aDVT of undetermined 
age (indeterminate) was considered as acute, for a 
total of 250 patients with acute DVT (positive studies). 
In 80% of these, acute DVT was limited to the symp- 
tomatic leg (Table 3). 
Among the 38 cases of bilateral DVT, the proximal 
extent of thrombus was clinically more important on 
the asymptomatic side in only one case (Fig. 1). In this 
particular patient serial duplex scans demonstrated no
progression of the asymptomatic peroneal DVT but 
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Table 3. Distr ibut ion of acute DVT. 
No. of patients Percent of acute DVT Percent of all patients 
Symptomatic l mb only 200 80.0 17.2 
Bilateral 38 15.2 3.3 
Asymptomatic l mb only 12 4.8 1.0 
Total 250 100.0 21.5 
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Fig. 1. Bilateral DVT: extent of DVT in the asymptomatic l mb 
relative to the most proximal extent of DVT in the symptomatic 
limb. (•) Femoral; ([]) p opliteal; ([]) tibioperoneal; ([]) calf muscle. 
extension of the symptomatic soleal vein thrombosis 
into the peroneal veins over a period of 10 days, which 
eventually required anticoagulation. Sixteen of these 
38 patients expired within 6 months of their pre- 
sentation (81% from metastatic carcinoma). 
Thrombus involved the femoral or popliteal vein in 
the majority of symptomatic extremities, but in only 
two of the 12 cases of DVT confined to the asympto- 
matic limb (Table 4). One of these two patients with 
proximal DVT suffered from metastatic carcinoma nd 
the other had documented hypercoagulabil ity with 
a previously inserted IVC filter; both patients were 
managed with anticoagulafion. Of the remaining 10 
cases of DVT limited to the asymptomatic leg, one 
patient with a peroneal DVT and advanced malignancy 
was treated with warfarin, while four additional 
patients with recent hip or knee surgery were main- 
tained on their prophylactic regimen of warfarin; the 
other five patients, including two with advanced 
malignancy and two with past DVT, were not treated 
and serial duplex scans failed to demonstrate pro- 
gression of their thrombus. 
Factors examined for association with the occurrence 
of bilateral or contralateral DVT and found to be 
statistically significant are listed in Table 5. The dur- 
ation of the surgical procedures did not influence the 
proportion of patients in the four categories of duplex 
scan results. The combination of three risk factors 
(advanced malignancy, joint surgery, or hyper- 
coagulability) identified 75% (9/12) of patients with 
DVT confined to the asymptomatic limb, including all 
those requiring treatment, while 11 out of 12 were 
detected by the addition of past DVT as risk factor. 
Local malignancy, trauma, pregnancy, use of oes- 
trogen, and age greater than 70 were not statistically 
significant factors. Of the 92 trauma cases, one was 
found to have bilateral DVT, but there was no incidence 
of DVT in the asymptomatic leg only. 
Discussion 
Although contrast venography is still considered by 
some as the gold standard for diagnosing DVT of 
the lower extremity, it is associated with significant 
morbidity and patient discomfort. 15On the other hand, 
duplex ultrasonography is non-invasive, and several 
authors have demonstrated its accuracy for the dia- 
gnosis of DVT, even at the tibioperoneal level} -6 In a 
Table 4. Proximal extent of acute DVT. 
Femoropopliteal Tibioperoneal Calf muscle 
Symptomatic l mb only 
(n=200) 134 (67%) 39 (20%) 27 (13%) 
Bilateral (n = 38) 
Symptomatic l mb 23 (61%) 10 (26%) 5 (13%) 
Asymptomatic l mb 16 (42%) 15 (40%) 7 (18%) 
Asymptomatic l mb only 
(n= 12) 2 (17%) 6 (50%) 4 (33%) 
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Table 5. Distribution of risk factors and predisposing conditions for acute DVT. 
No DVT Symptomatic Bi lateral  Asymptomatic Total p value* 
(n = 911) only (n = 200) (n = 38) only (n = 12) 
Advanced malignancy (1) 56 (6%) 31 (16%) 14 (37%) 4 (33%) 105 (9%) <0.0001 
Joint surgery (2) 66 (7%) 18 (9%) 5 (13%) 4 (33%) 93 (8%) 0.004 
Hypercoagulability (3) 6 (1%) 3 (2%) 1 (3%) 1 (8%) 11 (0.9%) 0.007 
Past DVT/PE (4) 89 (10%) 34 (17%) 4 (11%) 3 (25%) 130 (11.2%) 0.008 
Risk (1), (2) or (3) 125 (14%) 51 (26%) 19 (50%) 9 (75%) 204 (17.6%) <0.0001 
Risk (1), (2), (3) or (4) 190 (21%) 70 (35%) 20 (53%) 11 (92%) 291 (25.1%) <0.0001 
Other" surgery 93 (10%) 41 (21%) 14 (37%) 2 (17%) 150 (12.9%) <0.0001 
Inpatients 292 (32%) 101 (51%) 25 (66%) 9 (75%) 427 (36.8%) <0.0001 
Local malignancy 91 (10%) 32 (16%) 3 (8%) 1 (8%) 127 (10.9%) NS 
Trauma 78 (9%) 13 (7%) 1 (3%) 0 (0%) 92 (7.9%) NS 
* Chi-squared test for trend. 
NS =not significant. 
prospective study of 220 symptomatic patients com- 
paring phlebography and duplex scan, both at the 
femoropopliteal nd tibioperoneal levels, we docu- 
mented a sensitivity of 94% and a specificity of 99%. 16 
It is therefore not surprising that duplex imaging 
has replaced venography as the test of choice in the 
diagnosis of DVT. 
While contrast studies are limited to the symp- 
tomatic extremity, bilateral duplex scanning is carried 
out routinely in most vascular laboratories. This ap- 
proach is supported by the Intersocietal Commission 
for the Accreditation of Vascular Laboratories, based 
on concern for the highest possible standards of care. 
Although Sheiman and McArdle 17 could not dem- 
onstrate DVT in any asymptomatic extremity, several 
series have documented a high incidence of bilateral 
involvement ranging from 13% to 26% of positive 
studies in patients with tmilateral symptoms of DVT. >n 
Rubin et al. 18 showed bilateral disease in 32% of their 
patients with DVT; however, some of their duplex 
examinations were performed for pulmonary em- 
bolism or for screening. Of a group of 958 symptomatic 
patients with DVT reported by Lohr et al., ~1 at least 68 
had bilateral symptoms, leaving a maximum of 890 
DVT patients with unilateral symptoms, of which 229 
(26%) had bilateral DVT; however, up to 32% of their 
positive scans consisted of chronic thrombus. The 
presence of bilateral disease in 15% of our patients with 
acute DVT is consistent with the reported experience. 
Few investigators addressed the clinical significance 
of these findings. Without comparing the proximal 
extent of DVT in the symptomatic and asymptomatic 
limbs, Strothman et aI. 7 and Kerr et al. g stated that 
identification of acute DVT in the asymptomatic leg 
would not have changed any of the patients' treatment. 
In a study by Nix et al., thrombus extended more 
proximally in the asymptomatic leg in two of 10 cases 
with bilateral DVT.  9 In our group of 38 patients with 
bilateral DVT, the proximal extent of thrombus was 
more important in only one asymptomatic limb; how- 
ever, the management was not altered by contralateral 
findings. In the presence of DVT on the symptomatic 
side, the value of bilateral examination is therefore 
questionable. 
The occurrence of acute DVT confined to the 
asymptomatic extremity is a critical issue, which was 
addressed in only a few series reported in the English 
literature. In four studies that evaluated over 450 cases 
of DVT in patients with unilateral symptoms, there 
was no occurrence of isolated contralateral DVT.  7'8'1°'17 
Although Nix et al. 9 did not evaluate the infrapopliteal 
level, two of their 67 cases of DVT were limited to the 
asymptomatic leg, representing 0.9% of their entire 
population. One of these patients had just undergone 
joint surgery while the other had suffered a recent 
pulmonary embolism and would have required a bi- 
lateral examination. In a large series of 2511 cases with 
and without symptoms, Lohr et al. n defined a group 
of 263 patients with thrombi found in limbs contra- 
lateral to the symptomatic limbs. Thrombus was bi- 
lateral in 229 of these, leaving 34 patients with disease 
confined to the asymptomatic extremity, for a 3.8% 
incidence of DVT limited to the asymptomatic limb in 
those patients with positive duplex scans. In the ab- 
sence of good predictors for the occurrence of DVT in 
the asymptomatic limb, these authors strongly re- 
commended the routine performance of bilateral du- 
plex scanning for unilateral symptoms. 
Our incidence of DVT confined to the asymptomatic 
limb for the whole group (1%) as well as among the 
patients with DVT (4.8%) is comparable to the figures 
reported in the two studies described previously. In 
contrast with the experience of Lohr et al., n we were 
able to determine risk factors which were predictors 
for this subgroup of patients. A high incidence of 
contralateral DVT in patients undergoing joint surgery 
has been well documented. 19-21 In our series, a com- 
bination of three risk factors including joint surgery, 
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Fig. 2. Bilateral studies required to detect DVT confined to the asymptomatic limb using risk factor determination. 
advanced malignancy or hypercoagulability allowed 
the identification of nine of our 12 patients. This in- 
cluded all cases where the management might have 
been influenced. Although we acknowledge the fact 
that three patients would have been denied serial 
duplex scanning for asymptomatic crural DVT, the 
chance of proximal extension of the thrombus without 
the occurrence of symptoms hould not be greater 
than the reported rate of progression of crural DVT, 
which varies between 15% and 23%. aa-a4 For our group 
of 1161 patients, the risk of missing a clinically sig- 
nificant DVT would therefore appear negligible (less 
than 0.05%). The use of three risk factors as predictors 
for DVT confined to the asymptomatic extremity 
would have required a contralateral evaluation in 134 
of the 923 patients who did not have DVT in the 
symptomatic limb. Because we do not believe that a 
contralateral study is needed in patients with DVT 
in the symptomatic limb, bilateral studies would be 
indicated in only 11.5% of the entire study population 
(Fig. 2). By including past DVT/PE as a fourth risk 
factor, two additional patients would be detected as 
having an asymptomatic contralateral DVT. However, 
this would be at the expense of 67 additional ex- 
aminations. It should be noted that the treatment plan 
of these two patients would not have been altered. 
For patients with unilateral symptoms of DVT, we 
recommend uplex scanning of the symptomatic ex- 
tremity only; bilateral examination should be confined 
to patients with normal duplex findings in the symp- 
tomatic limb following recent joint surgery, or in the 
presence of advanced malignancy or hyper- 
coagulability. In our patient population, bilateral stud- 
ies would be required in only 11.5% of cases with 
unilateral symptoms. As patients with unilateral symp- 
toms of DVT represented 55.9% of all deep venous 
scans of the lower extremity (n = 2076) performed in 
our laboratory during the study period, this selective 
approach would reduce the need for bilateral duplex 
scanning to 50.5% of all patients referred to our vas- 
cular laboratory. 
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